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superconducting hot-electron bolometers
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Bolomctcrs  have been used in the past as heterodync  n ]ixers primari I y bccausc of their high
scnsi[ivit y and their abj 1 it y to operate at very high frecjuencies.  ] lowcver, the very slow
thermal response Iimc limits the intermediate frequency to a range too low to bc of practical
value, and so bolomctcr mixers have not found widespread use. Recently a new type of
bo]omctcr  mixer has been proposed with thermal response times of practical value
(-40 ps). It consists of a Nb microbridge  and uses electron out-diffusion as a cooling
mechanism. Wc htive fi~bricatcd  and tested this diffusion-coo] ccl hot-electron bolomcter
mixer at 530 (3Hz and obtained a rcceivcr  noise tcmpcraturc  of 650 K DSB, a mixer noise
of 560 K, and a conversion efficiency of -11.5 dB. Tl~c measured 1 t: roll-off frequency is
CIOSC to 2.5 Gllz,  which is the highest ever achieved with a scnsiti~rc bcdomcter mixer. The
thermal response time is 55 ps, which is several orders of magnitude faster than
convent ional thin-film or bulk bolomcters.  This bolomctcr  mixer is cxpcctcd to operate WCI1
up to several THz. Preliminary design considerations and results will also bc discussed for
operation at 1200 GHz.


